Induction of a calcium/calmodulin-dependent phosphodiesterase during phytohemagglutinin-stimulated lymphocyte mitogenesis.
A calmodulin (CaM)-dependent phosphodiesterase activity that hydrolyzes both cGMP and cAMP was observed in anion exchange high performance liquid chromatography (HPLC) profiles from phytohemagglutinin-stimulated mononuclear cells but not in profiles from unstimulated cells. A single polypeptide was detected by an antibody to the calmodulin-dependent phosphodiesterases on a Western blot of homogenates of stimulated mononuclear cells. The phosphodiesterase activity was immunoadsorbed in a calcium-dependent manner by an antibody to calmodulin but not by an antibody to the 61-kDa bovine brain phosphodiesterase. The mononuclear cell enzyme eluted from the HPLC column in the same fractions as the 63-kDa calmodulin-dependent isozyme from bovine brain and appeared to have the same subunit molecular weight when probed on a Western blot. The electrophoretic mobility of proteolytic fragments derived from the mononuclear cell phosphodiesterase were identical to those from the 63-kDa brain isozyme. The enzyme could be detected in mononuclear cells by activity assays and on a Western blot 14 h after stimulation with mitogen. The enzyme remained elevated for at least 100 h after stimulation. A dose-response experiment with phytohemagglutinin demonstrated that similar concentrations of mitogen could induce both mitogenesis and the phosphodiesterase. The induction of this enzyme requires mRNA as well as protein synthesis but not DNA synthesis. An enzyme similar to the 63-kDa phosphodiesterase found in brain seems to demonstrate a regulatory interface for the metabolism of calcium and cyclic nucleotides during lymphocyte mitogenesis.